Presenilin-1 mutation sensitizes oligodendrocytes to glutamate and amyloid toxicities, and exacerbates white matter damage and memory impairment in mice.
Damage to white matter occurs in the brains of patients with Alzheimer s disease (AD), but it is not known if and how oligodendrocytes are affected in AD, nor whether white matter alterations contribute to the cognitive dysfunction in this disease. Mutations in the gene encoding presenilin-1 (PS1) cause some cases of early-onset inherited AD. These mutations may promote neuronal degeneration by increasing the production of neurotoxic forms of amyloid beta-peptide and by perturbing cellular calcium homeostasis. Damage to oligodendrocytes induced by a demyelinating agent is enhanced, and spatial learning is impaired in PS1 mutant knockin mice. Oligodendrocytes from PS1 mutant knockin mice are more vulnerable to being killed by glutamate and amyloid beta-peptide, and exhibit an abnormality in calcium regulation which is responsible for their death. These findings demonstrate an adverse effect of a disease-causing PS1 mutation in oligodendrocytes, and suggest a mechanism responsible for white matter damage in AD and a contribution of such damage to cognitive impairment.